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63 college age female Ss were randomly assigned to 3 training 
programs (isotonic, isokinetic, jumping) and 1 control group. Each S 
vas given 2 pre-tests and 2 post-tests on a modified vertical jump test. 
Ss trained 3 days per week for 6 weeks. Training for the isotonic group 
vas performed on the Universal . weight machine, the isokinetic group 
utilized a Leaper machine, and the vertical jumping group utilized tape 
markers hanging from the ceiling. Test-retest reliabilities and re-
producibilities were analyzed using the Pearson product-moment correlation 
coefficient and the dependent t-test technique, respectively. All tests 
were found to be reliable and reproducible. The ANOVA procedure, using 
the mean differences between the pre- and post-test values, was utilized 
to determine if significant differences had occurred among the groups. 
A subsequent test, Tukey 1 s w-procedure, was used as a post hoc analysis 
to determine between group significant differences. The results of the 
multiple comparison test indicated that the isokinetic and ~sotonic 
training groups were the only treatments to significantly improve vertical 
jumping ability. It was also found that the isokinetic training group 
increased significantly more on vertical jumping ability than did the 
isotonic training group. 
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Chapter 1 
INTRODUCTION 
Significance of the. Study 
Sport is beginning to widen its opportunities for women. With 
this increased acceptance o~ women in sport comes the impetus for 
better performances by the participants. To achieve this, more rigor ous 
and $ystematic training programs are being sought. Contrary to previous 
beliefs, r .'search has revealed that .no harmful physiological effects 
take place in the female during strenous training. Therefore, female ' 
athletes can be encouraged to participate in vigorous training programs 
designed to develop maximum strength and endurance capacities. 
There has been very little research completed in the area of 
veight training for women. Many women have weight training facilities 
and equipment available to them, but for many reasons do not take 
advantage of it. There are many misconceptions of weight training that 
are of concern to the female, such as; loss of flexibility, developing 
large, bulky muscles and traits of masculinity. A problem also arises 
in the knowledge and proper use of equipment. 
Until the present time, the two main concepts of resistive 
exercise have been isotonic and isometric. In 1966, Perrine pioneered 
the first isokinetic exerciser. Weight training has taken a new 
dimension by the recent development in isokinetic training. Isokinetic 
exercise employs a simple physical principle which is controlling the 
speed of the body movements produced by the contracting muscles 
(Perrine, 1968). This type of exercise allows maximum loading of the 
muscles throughout the full range of movement, due t .o an accommodating 
feature. The machines are designed to adjust constantly to the muscle 
contraction of the user and to· give optimal resistance whatever the 
angle of pull. This type of resistance training allows for specific 
training of a desired muscl~ group. 
With the increase of ath1et:i:c opportunities for women, coaches 
are nov concerned with finding appropriate methods of obtaining better 
performance among their players. More .:. esearch is needed in the area . 
~f isokinetic training to determine the effect is has upon females. 
If proven to be effective, this type of exercise might then be used 
by physical educators, physical therapists, coaches, trainers, and 
athletes to strengthen muscles and prevent injuries. 
2 
Many studies involving the effects of isokinetic training on 
males have show to improve strength and endurance (Bixby, 1974; 
Blattner and Noble, 1979; Coplin, 1971; Counsilman, 1971; Runter, 1976; 
Lesmes et.al., 1978; Perrine, 1968; Spielman, 1978; Tanner, 1971; 
Testone, 1972). It is reasonable to assume that females might benefit 
from this training method also. However, because of the limited amount 
of research available concerning the effects of isokinetic training 
upon females, the present researcher believes that additional research 
is necessary. 
~-- ·:::. 
Statement of the Problem 
The purpose of this investigation was to compare the effective-
ness of isotonic training, isokinetic training and jumping practice on 
· vertical jumping ability of selected South Dakota State University 
women enrolled within the Fitness and Lifetime Activities Program. 
·HyPothesis 
It was hypothesized that there would be ~o significant mean 
differences in vertical jump proficiency among the control, jumping, 
isotonic, _ and isokinetic groups. 
Scope 
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Experimentation and collection of data for this study were 
compiled at South Dakota State University in Brookings, South Dakota, 
during the fall semester of 1979. The subjects were sixty-three female · 
students enrolled in the Fitness and Lifetime Activities Program. 
Each subject was given two pre-training tests, on separate days, on 
a modified vertical jump test • . The subjects were then randomly assigned 
to one of four groups: isotonic, isokinetic, jumping, and control. 
They engaged in eighteen individual sessions over the six week training 
period. Two post-tests wer~ administered on separate test days at the 
conclusion of the eighteen sessions. 
Limitations 
In conducting this investigation the following limitations were 
identified: 
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1. No attempt was made to control the groups outside activities. 
2. The motivation and ability of all subjects was not controlled. 
3. The length of the program was .limited to six weeks, consisting 
of eighteen workout sessions. 
Definition of. Terms 
The following terms were defined for this study: 
Isometric Exercise. Isometric exercise is a muscular contraction 
against a load which is basically immovable .or is simply too much to 
overcome. 
Isotonic Exercise. Isotonic exercise involves muscular con-
tractions against a mechanical system providing a constant load. 
Isokinetic Exercise. Isokinetic exercise occurs against a load 
which allows movement at a mechanically fixed rate of speed and offers 
resistance inherently proportional to the muscle's dynamic tension 
developing capacity at every point in its shortening range and at some 
optimal shortening speed. 
Chapter II 
REVIE~I OF RELATED LITERATURE 
The purpose of this investigation was to compare the effective-
ness of isotonic training, isokinetic training and jumping practice on 
vertical jumping ability of ~selected South Dakota Sta~e University 
women enrolled within the Fitness .and Lifetime Activities Program. 
For the present investigation, studies were .reviewed in the area of 
increasL"'lg vertical jumping ability by :~ sotonic training, isokinetic 
~raining, and both isotonic and isokinetic training. 
Isotonic Tra.ining 
Berger (1963) studied the effects of dynamic and static training 
to determine the effects of strength improvements _on vertical jumping 
ability. Eighty-nine .male college students trained three times weekly 
for seven weeks. It was found that only the group that was in the 
dynamic training group improved significantly in the vertical jump. 
The group that trained by jumping decreased significantly in vertical 
jumping ability. Berger concluded that dynamic overload training is __ 
more effective for increasing vertical jumping ability than static 
overload training. Also, a significant increase in static Etrength does 
not guarantee an improvement in vertical jumping ability. 
Laycoe and Marteniuk (1971) divided 45 subjects into three 
groups of approximately equal mean strength, on the basis of a pretest 
for static leg strength. No indication of gender was given, therefore, 
the subjects are assumed to be males based upon height values of 70.6 
inches and weight values of 168.'2 pounds. The two experimental groups 
then trained three days per week for six .weeks on either a static or 
eccentric leg training program. Results indicated that both static 
{17.4%) and eccentric (17.0%) ·strength training produced significant 
gains in static leg strength. Laycoe and Marteriiuk concluded that 
there are at least two factors responsible for increases in strength. 
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One is the physiological changes ln the muscle that occur through the 
inducement of tension, and the other is the development of neuromotor 
patterns which enable an individual to coordinate his muscles effecti·iely 
to exert maximum tension. 
Shouman (1971) randomly assigned 39 male subjects to one of 
three groups. Each subject was tested at the beginning and end of an 
eight week period. All subjects received the same basic upper body 
weight training programs. The lmee extension group, Group A, exercise·d 
on the knee extension apparatus of the Universal Gym Machine. Each 
subject completed six sets of R.M. (one repetition of the maximum 
weight that can be lifted) during each class period for eight weeks. 
The bicycling group, Group B, performed knee extension work on the 
bicycle erogometers. Each subject completed three sets of thirty 
second work intervals with a thirty second rest between sets. The 
control group had no knee extension work of any kind. The results 
indicated that weight training proved to be significantly better than 
bicycling for the development of vertical jumping ability. 
355122 
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A study by Brown and Riley (1957) attempted to evaluate the 
effects of a systematic weight· training program on leg strength and 
the vertical jump performance. The subjects consisted of forty college 
freshman male basketball players who were divided into two groups 
equated on the Rogers Physical Fitness Index. One group acted as a 
control while the other .group participated in ~ a three day per ueek 
weight training program. ·The t-reight training group trained for five 
weeks, tdth two sets of ten repetitions of the heel raise exercise 
and a third set of as many repetitions as possible. Both groups \·Jere 
pre- anc post-tested using the following tests: (1) a modified Sar-
gent jump test using chalked fingers, (2) the Clarke tensiometer 
I 
method of plantar fleY~on on each leg, and (3) the Rogerp leg strength 
test with the belt. The experimental group gained in all three tests 
at the .01 level of significance with an average gain of 7.3 centi-
meters in the jump reach. The control group made no significant 
increases t.-rith the exception in left plantar flexion. 
The question of which muscles contribute the most ~,Jhen perform-
ing the vertical jump was investigated by Bangerter (1964). One 
control and four experimental groups from 100 college men at Brigham 
Young University were randomly assigned to varying muscle strengthening 
programs for 8 weeks. Group I exercised only the plantar flexion mus-
cles; Group II exercised only the knee extension muscles; Group III 
exercised only the hip extension muscles; Group IV exercised plantar 
fleY~on, knee extension, and hip extension muscles; Group V '.Jas utilized 
as the control group and did not exercise. After training three times 
.r 
per vreek for eight weeks all exercis-e groups except the plantar · 
flexion group exhibited a significant increase in vertical jump. 
Each experimental group registered significant isotonic strength gains 
in the programmed muscle groups. 
Silvester (1976) randomly assigned 79 male students to four 
groups as follows: Group C did squats with 80 percent of the 1 R.M. 
The routine followed was to perform three sets of six repetitions. 
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Group N exercised on the Nautilus Compound leg machine. Group 0 did 
squats with 80 percent of the 1 R~M. Their exercise routine consisted 
of one set of six repetitions followed by one set of as many repetitions 
as possible. Group U exercised on the r:~versal· Dynamic Variable 
Resistance leg press station. Significant differences were found and 
the following conclusions drawn: (1) all training systems caused . 
significant strength gains in all strength measures, (2) Group c, o, 
and U improved significantly at the .01 level in vertical jumping 
ability while Group N did not show a significant improvement in vertical 
jumping ability. 
The reviewed literature on the effects of isotonic t.raining as 
a method to increase vertical jumping ability seem to be in agreement 
about its effectiveness. All of the studies reviewed utilized male 
subjects therefore, it has not been demonstrated to have the same effects 
on .vertical jumping ability of women. 
Isokinetic Training 
In 1966, Perrine (1968) pioneered the first isokinetic exerciser 
called the Cybex Exerciser ~hich is still used in hospitals and re-
habilitation centers. Isokinetics is not a replace~ent for weight 
training but is another form of resistive exercise which retards the 
speed of exercise and offers resistance inherently proportional to the 
muscle dynamical tension developing capacity. This ·allows maximum 
· muscle loading at every angle and with each repetition. Speed is 
controlled first, and then, secondly, resistance is developed by the 
user with the amount of effort he exerts. 
Perrine makes this statement as a definition of isokinetic 
exercise: 
Isokinetic exercise occurs against a load which allows 
movement at a mechmically-fixed rate of speed and offers 
resistance inherently proportional to the muscle's dynamic 
tension-developing capacity at every point in its shorten-
ing range and at some optimal shortening speed (Perrine,_/ 
1968, page 43). . , 
According to Perrine, the advantages of isokinetic exercise 
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over either isotonic or isometric are as follows: (1) greater strength 
gains, (2) freedom from muscular ache and lingering weaknesses, 
greater cardiovascular fitness, (4) improved metabolic fitness, 
(5) joint strengthening with safety. 
One type of isokinetic training device is the Leaper. The 
Mini-Gym isokinetic 11Leaper11 is designed specifically for increasing 
the vertical jump. This type of exercise has been experimentally 
shown to improve quickness and jumping in less time than conventional 
weights. According to the public relations literature of Mini-Gym, Inc., 
gains of 5 to 14 inches have been realized by most athletes in a few 
weeks by isolating the leg and lower back muscles in the squat exercise. 
This is possible through the use of the exclusive High Resistance at 
Fast Speed exercise program (Mini-Gym, Inc., 1978). / 
Hislop and Perrine (1967) reported that isokinetic exercise 
permits greater demands to be placed on muscular performance than have 
been possible through other forms of weight training. Through loading 
the muscle to capacity throughout the full range of motion, isokinetic 
exercise offers a means of developing greater power and endurance over 
previous methods of tr~g. 
Counsilman (1972) stated that isokinetic exercises permit 
optimtim strength-building stimulus ·throughout the entire range of 
movement. Counsilman (1971) used the example of Kris Berg, a weight 
lifter vi~ ·~ nine years of AAU experience, who achieved astonishing 
strength gains after ten weeks of isokinetic exercise. The benefits 
· that were observed included: (1) a reduction of training time, (2) 
minimal warm-up, and (3) lack of pain and discomfort, in both the 
muscles and joints. Counsilman observed that research which compares 
isokinetic exercise with other methods of training have shown that 
strength gains are greater and less time-consuming with the use of 
isokinetic training. He concluded that this was due to maximal loading 
! 
of the muscle throughout the entire range of motion. ~ 
Hunter (1976) conducted a study examining isokinetic training 
and the vertical jump performance of male varsity college basketball 
players. Sixteen subjects were divided into three groups: high speed, 
high repetitions; low speed, low repetitions; and the control group. 
The period of training was eight weeks in duration. The results 
indicated that both ~raining groups made statistically significant 
increases in vertical jump performance. The control group revealed no 
significant change in performance in the vertical jump. The fast speed 
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and high repetition group mean of 4.00 inches was significantly greater 
than the slow speed and low repetition group mean of 2.88 inches. 
McKenzie (1976) conducted a study to . determine the effects of 
high-speed and high-repetition isokinetic training on the vertical 
jump performance of female volleyball players. Twenty-four inter-
collegiate female volleyball players at Westerri Illinois University 
vere randomly divided into two groups with one of the groups sub-
sequently assigned to an isokinetic training program. All subjects 
were tested for vertical jumping ability at the beginning and at the_ 
end of the six week training period. T:ienty-five . parallel squats were 
.executed by the training group three times per week on an isokinetic 
leaper. There was significant increase i~1 jumping ability for the 
training group. This study indicated that vertical jumping ability 
can be improved in women through high-speed, high-repetition isokinetic 
exercise without noticeable muscle hypertrophy. 
Van Oteghen (1975) conducted a study concerning the isokinetic 
training of females. Forty-eight intercollegiate volleyball players 
from four universities were randomly assigned to either a control, a fast 
speed isokinetic group, or a slow speed isokinetic group. The vertical 
jump was used as a criterion measure. The experimental groups trained 
three days per week for -eight weeks. Both experimental groups performed 
three sets of ten leg press repetitions on an isokinetic· leg press 
apparatus each session of training. Results of the study indicated the 
following: (1) the slow and fast speed isokinetic groups were signifi-
cantly superior to the control gr?UP on vertical jump performance, (2) 
the slow speed isokinetic group improved significantly more on strength 
( 12 
than did the control group, and (3) there was no significant difference 
between the two experimental groups with respect to the vertical jump. 
Results from this study indicated · that isokinetic training · 
appeared to have the follo~dng advantages: (1) volleyball team members 
accomplished the training in a minimal amount of time, (2) subjects 
I 
experienced little or no ~uscle soreness, (3) many players expressed /~ 
confidence in their ability ~ to endure throughout the length of a contest,~ . 
and (4) the subjects proved to be less susceptible to knee injuries 
during the season. 
Kehl ( 1977) conducted a study to determine the effects of thrE. ·,; 
different numbers of repetitions of parallel-squat exercises performed 
isokinetically on the performance of the vertical jump. Forty-eight 
male, non-athlete, non-physical education majors at Western Illinois 
University were randomly assigned to one of four groups. All three 
training groups met three times a week for six weeks. The following 
conclusions were reached: (1) the group that trained at two sets of 
10 repetitions increased significantly in vertical jumping ability 
vith a gain of 1.3 inches, (2) the group that trained at two sets of 
20 repetitions increased significantly in vertical jumping ability 
vi th a gain of 1.59 inches, (3) the group that trained at two sets of 
30 repetitions increased significantly in vertical jumping ability 
vith a gain of 2.18 inches, (4) the control. group gained 1.1 inches in 
vertical jumping ability which was not significant, and (5) the diff-
erences between the mean gains in vertical jumping ability were not 
signjf_ icant. 
Spackman (1971) approached the head football coach at Southern 
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Illinois University with the isokinetic training program. The program 
included a full circuit of six units at each station with different" 
exercises. The following conclusions w~re reached:. (1) the isokinetic 
resistance developed no soreness for the player3, even from the first 
day, (2) time was saved because no warm-up was needed, (3) isokinetics 
permited athletes to work their muscles to the .maximum, (4) isokinetics 
eliminated joint and muscle discomfort, (5) their strength was built 
through a full range of motion, and (6) they recovered from injuries in 
less time than usual. According to Spackman, isokinetic exercise 
permits r:-:-ea ter demands to be plac~d on muscular perfo1·mance and offers 
a means of developing greater power and endurance throughout the range 
of motion. 
Escutia (1971) evaluated two types of training, isokinetic and 
repetitive jump training, on the effects of vertical jumping ability. 
Fifty-three male, non-physical education majors from two volleyball 
classes 't-rere randomly divided into three training groups. The training 
program .itself was seven weeks in duration with two training sessions per 
week. Group I of the three groups t!ained with repetitive jumping which 
consisted of twenty-five jumps using maximal effort against no resistance. 
Group II trained isokinetically with ten extensions from a squat position · 
exerting a ma..'timal effort against the "Super" Mini-Gym. Group III 
served as the control group and only participated in the regular volley-
ball classes as did the other two groups. The findings of this study 
shoved that vertical jumping ability is not significantly improved by 
isokinetic training nor by repetitive jump training when the groups 
train twice weekly for a period of seven weeks. 
Testone (1972) showed that ability in the vertical jump and 
strength can be improved through. isokinetic training at four times a· 
week for a period of six weeks. 'Forty male college non-physical 
education major subjects were randomly assigned to either a training 
or a control group. · The train~d group executed one set of fifteen 
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leg extensions on the isokinetic Super Mini-Gym four times per week. 
Findings of the trained group revealed that mean gains of 209.72 pounds 
in strength, and of 1.21 inches in .the vertical jump were statistically 
sig~ficant at the .05 level. 
Lesmes et.al (1978) investigated the muscle strength and power 
changes during maximal isokinetic training. The five male subjects 
trained four times per week for seven weeks. Two consecutive days· of 
training were followed by a day of rest until the four workouts were 
completed. Each training bout consisted of maximal extensions and 
flexions of the knee at a constant velocity of 180°/sec. One leg was . 
trained with a six second (6s) work bout repeated 10 times, with 114 
seconds of relief between each work bout. The other leg was trained with 
thirty-second (30s) work bouts, with 20 minutes of relief· ,bet~een each . 
bout. 
The results of this study are as follows: (1) neither program 
produced significant changes in thigh volumes, girth measures, or skin-
fold thickness, (2) a significant increase in peak torque during a single 
knee extension after training in both the 6s and 30s trained legs, (3) no 
significant differences in strength were found, (4) the mean work output 
of both the 6s and 30s trained legs increased significantly, and (5) both 
both training programs produced approximately similar gains in strength 
at angular velocities equal to or slower than the training velocity; 
at relatively high velocities no significant changes were observed. · 
.. 
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These findings imply that strength training_ benefit~, in part; be limited 
to the speed of. training and/or at slower speeds. As a practical con-
sideration to the athlete, it -is suggested that the athlete should train 
at speeds approximating or exceeding those used during his . or her actual 
sport. 
Blattner and Noble (1979) ·randomly assigned 48 male subjects to 
one. of three groups. Group I trained with ·isokinetic exercises, Group 
II trained with plyometric exercises, a-.'.d Group III uas the control. 
Subjects in the training groups trained three times per week for ·.eight 
weeks. The isolcinetic group performed three sets of 10 repetitions 
per set of leg presses each training session. The plyometric group 
performed three sets of 10 repetitions per set of depth jumps from a 
height of 34 inches, with added resistance beginning with weeks 3, 51 
and 7 of 101 151 and 20 pounds, respectively. Prior to and at the end 
of the training period, all subjects were given a vertical jump and 
reach test •. Mean gains of 1.94 and 2.05 inches resulted·from the iso-
kinetic and plyometric programs, respectively. Although neither training 
program was more _effective in improving vertical jump performance, both 
programs resulted in significant improvement of vertical jumping ability. 
The reviewed literature on isokinetic training indicated in-
creased strength and endurance gains in less time than conventional 
training methods. With the exception of Escutia (1971)1 the studies 
indicated that vertical jumping ability can be increased through the use 
of isokinetic training. 
I. 
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Isotonic and Isokinetic Training 
Thistle et.al. (1967) studied the effect of isometric, isotoriic, 
and isokinetic exercise programs on the ~evelopment of strength in 
the quadriceps muscle. Fifty-one 'normal' subjects were randomly 
assigned to three experimental groups and a control group. There wasn't 
any indication of gender of the subjects, therefore they are assumed to 
be males because of the year of the study. The experimental groups 
exercised four days per week for eight weeks and were tested on the fifth 
day . of each week. The control group was al'so tested on the fifth day. 
Results of the study indicated that the isometric group incre~;ed 
9.2 percent in the total work ability; the isotonic group increased 27.5 
percent; the isokinetic group increased 35.4 percent; and the control 
group decreased 9.4 percent. Maximum force gains were even more 
remarkable. The isometric group improved 12.1 percent; the isotonic 
group improved 28.6 percent; the isokinetic group improved 47.2 percent; 
and the control group decreased 6.0 percent. 
"-----------Tanner (1971) compared isotonic and isokinetic weight training 
of the lower extremities on vertical jumping ability. Twenty-seven 
college male subjects - 12 volunteers and 15 basketball players -
completed the study. Training exercises were performed for six weeks, 
three times per week. Group A was the control group and did not 
phr~icipate in any training program • . Group. B had an isotonic pro-
gressive weight training program for the lower extremities. Subjects 
performed three sets of the half squat and . the heel raise. The first 
two sets consisted of eight repetitions, and the third set consisted 
of a maximum number of repetitions that could be performed. Group C 
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had an isokinetic training program for the lower extremities using ·,the 
Super Hini-Gym. Isokinetic subjects also performed the half squat and 
the heel raise. Each exercise t.Jas performed for three sets consisting 
of eight repetitions. 
The subjects in groups B (Isotonic) and C (Isokinetic) increased 
significantly in vertic~ jumpi~g ability at the . • 05 level (moan 
increase of 1.05 inches and 1.32 inches1 respectively). Hol.-revor, \.Jhen 
.the isotonic group \-ras compared ·to the isokinetic group, no signifi-
cant difference in vertical jumping ability uas found. 
HaUh (1975) conducted an investi gation of the relative effects 
of isotonic and isokinetic Height training on increasing leg pot-Ter as 
measured by the modified vertical power jump test. Sixty college male 
subjects were randomly assigned to one of the three groups - control, 
isotonic, or isokinetic. The subjects participated in three training 
sessions per ueek for twelve weeks. The isotonic group performed 5 
training exercises t-rhich included the leg press, toe raises, squat 
thrust, double leg extension, and double leg curl. For each exercise, 
one set of 20 to .35 repetitions uas performed against the clock (45 
seconds) at the Universal Gym machine. The isokinetic group utilized 
the follo\.,ring isokinetic units: (1) The Nini-Gym Isokinetic Sitting 
Leg Press, (2) The Hini-Gym Isokinetic Squat Thrust, and (3) The Hini-
Gym Isokinetic Hamstring and Quad Exerciser. The isokinetic group 
performed the same 5 exercises as the isotonic group. One set of .35 
repetitions was performed at the various stations against the clock 
(45 seconds). The findings of this study lead to the follol.rine con-
clusions: (1) the isokinetic group did significantly increase leg 
po1-rer as measured by the modified vertical pouer jump test, (2) the 
isotonic group did not significantly .increase leg power as measured 
by the modified vertical po1-rer jump test, ·and (3) ·there Has no sig-
nificant difference bet\-men the isokinctic and isotonic groups l·Ti th 
respect to leg po\-.ler as measured by the modified vertical pol-rer jump 
test. 
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Spielman (1978) investigated the influence of isotonic and 
isokinetic 'l.·reight training on vertical jumping proficiency • Forty-tuo 
male subjects from South Dakota State University weight training 
classes uere ranilinnly assigried to either an isotonic, isokinetic, o.:- a 
control group. Circuit training for the isotonic group was performed . 
on the Universal l..reight machine. Training stations included leg press , 
toe raises, double leg extension, and double leg curl. The isokb1etic 
group utilized the Leaper to perform 6 sets of 35 repetitions in 30 
seconds. The subjects participated in three training sessions per 
weelc for six weeks. Both experimental groups improved significantly 
in vertical jumping proficiency. Although there was no significant 
difference betueen mean performances of the tuo experimental groups, 
the isokinetic groups experienced a higher level of improvement 
( 8. 7% ~ 7. 3%) • 
In revie\.Jing studies that compared the effects of isotonic and 
isokinetic training; Tanner (1971) 1 Haun (1975) and Spielman (1978) 
found there to be no significant difference in the tHo training 
methods. This seems to indicate that both strength programs increased 
vertical j~~ping ability. 
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Summary 
This chapter included the results of several studies related 
to the area of increasing vertical jumping ability by isotonic 
training, isokinetic training, and both isotonic and isokinetic 
training. Researchers have become increasingly interested in the 
isokinetic training concept. It t-Jas interesting to note that most 
of the subjects involved fn the isokinetic training studies reported 
little pain and discomfort; features Hhich have been associated with 
significant improvement over conventional training methods, producing 
both increased strength and endurance gains. 
Isoldnetic training may not alHays increase vertical jump 
performance or muscle strength, as indicated in the study conducted 
by Escutia (1971). Isokinetic exercise may not produce significant 
vertical jumping increases over isotonic exercise, as .Tanner (1971), ~ 
Hann (1975), and Spielman (1978) have concluded. Rese=chers are J 
concerned 1-lith the importance of resistance, repetitions and the rate 
of speed at 1-1hich to Hork 1-1hen trai.n.ing i.sokinetically. Ho1-1ever 1 
little research has been foLmd on _the effects of isokinetic training 
on the vertical jumping ability of females. ·or the reviewed studies 
the majority of research has been on male subjects. Those studies 
uhich have been included in this chapter include research on 782 
males, as compared to only tuo studies involving 72 femal~"'. Van 
Otcghen (1975) ancl 1-IcKcnzie (1976) both utilized female intercol1cGio.to 
volleyball players and indicated that vertical jumping ability can 
be improved in women through isokinctic exercise. At the present 
time, there is only a limited amount of research available concerning 
the effects of isokinetic training upon females. There is a definite 
need for additional research in the area _of isokinetic training for 
both the trained and untrained. female. Therefore, it \·Tas the intent 
of the present investigator to compare the effectiveness of jumping · 
practice, and isotonic and isoki!letic Height training of relatively 
untrained females to determine vlhich would have the greatest effect 
on the vertical jumping performru1ce. 
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Chapter III 
METHODS AND PROCEDURES 
The purpose of this investigation was to compare the effective-
ness of isotonic training, isokinetic training and jumping practice on 
vertical jumping ability or· selected South Dakota State University 
women. enrolled within: ·the .Fitness ·and Lifetime Activities Prs:;gram. 
In this chapter the procedures employed are described in the following 
sections: (1) Research Design;" (2} Subjects; (3) Testing Protocol; · 
(4) Training Program; and (5) Statistical Analysis of the Data. 
Research Design 
This study was conducted over a six-week training period at 
South Dakota State University during the fall semester of 1979. The 
subjects were · given two pre-tests, administered on separate test days, 
on a modified vertical jump test. Two post-tests using the same pro-
cedure as the two pre-tests were utilized at the completion of the 
training program. The subjects participated in three training sessions 
per week for a total of eighteen workout periods. As a measuring 
instrument the investigator employed the use of a modification of the 
vertical jump. This test was :~hosen because it is considered to be 
the best method for mea.surement of the components of jumping (McCloy, 
1942; Gray, Start, and Glencross, 1962). 
The main modification in the vertical jump test is the execution 
of the jump. Instead of jumping from a crouched position, the subject 
I 
takes a preliminary two-step approach and then jumps, making a mark· 
as high as possible above the mark of her original reach mark. The 
subject begins with both feet together, then takes one step forward 
and brings the other foot up with the first before going into a crouch 
and springing upward off both feet. The purpose of this modification 
is to better simulate the actual jump used in competition • 
. - . 
Subjects 
Subjects for this investigation included sixty-three female 
volunteers from South Dakota State University enrolled within the 
Fitness and Lifetime Activities Program. The subjects were randomly 
divided intc four ~roup~: isotonic, isokir.etic, jumping, and control. 
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The subjects ranged in age from eighteen to twenty-six with a mean age · 
of 18.9 years. The mean weight for the subjects was 62.7 kg and the 
mean height was 166.0 em. The ages, heights, and we~ghts for each 
subject are presented in Appendix A. 
Testing Protocol 
The following procedures were used by the investigator to 
familiarize the subjects with the training and testing methods which 
vere utilized in this investigation. 
1. Each subject was given a handout outlining the purpose of. 
the study and their importanc-e to the study. (Appendix B.) 
2. An explanation and demonstration of the vertical jump test 
and training exercises were provided. 
3. Subjects were aSked to strictly follow the training program 
to increase the validity of the testing. 
4. Subjects were instructed of the importance to attend every 
training session and that they must make up any day missed within that 
week or be dropped from the s·tudy. 
5 • . Each subject was given both a consent .form to sign and a 
description sheet of the workout. (Appendix B.) 
The Vertical Jumn Test. All subjects were given two pre-tests 
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for maximum vertical jumping ability by a modified vertical jump test. 
Prior to the test, each subject. was all~wed three warm-up jumps. After 
.the warm-up, each subject positioned herself directly below the jump 
board with her feet together, and either her right or left side against 
the wall. The subject, while keeping her heels in contact with the 
floor, raised her preferred arm vertically with her fingers out-
stretched. The subject then reached as high as possible, and the 
height of the extended middle finger was recorded. After the reaching 
height was obtained, the subject chalked her fingertips o£ the reaching 
hand and positioned herself one step from the board. When ready, the 
subject took one step toward the jump board, planted both feet, jumped, 
and marked the board as high as possible. Three trials were allowed 
and the best of the three trials was recorded and used in the compar-
ative analysis. The pre- and post- trainin.g group means were estal>-
lished by averaging the day 1 and day 2 scores in the respective groups. 
If any jump was performed incorrectly, it was disregarded and an 
additional trial was taken. The _subjects were allowed to use the upward . 
thrust of the arms as this is specific to the skill of vertical jumping. 
Training Program 
Training for subjects was conducted in the Physical Education 
Center on the South Dakota State University Campus.- The isotonic 
(n • 18) and isokinetic (n = 18) groups performed their workouts in 
_the weight room. The jumping· group (n = 15) performed their workout 
sessions in the women's lockerroom where tape _markers were provided. 
Treatments for the three experimental groups consisted of isotonic 
training on the Universal weight machine, isokinetic training on the 
Leaper, and a '\-rorkout of vertical jumping at tape markers for the 
repetitive jumping group. 
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Isotonic Training Group. The DeLorme-vlatkins method of pro-
gressive resistance exercise was employed to determine starting weights 
and when resistance was to be increased for the Isotonic training group 
{n -=·. 18). This procedure involved determining each subjects maximum 
lift for ten repetitions. The first set was performed at fifty percent 
of the maximum lift, the second set at seventy-five percent of the 
maximum lift, and the third set at one hundred percent of the maximum 
left (\-!atkins and DeLorme, 1951). · \·Jhen the subject could lift the 
maximum for twelve repetitions or more at one hundred percent, a new 
maximal weight for ten repetitions was determined. Training stations 
included leg press, toe raises, double leg extension, and double leg 
curl. The training procedure for the isotonic group is l i sted in 
Appendix c. 
Isokinetic Training Group. The Leaper was utilized as the iso-
kinetic training device for the Isokinetic training group (n • 18). 
Four sets of thirty repetitions in thirty seconds were executed on the 
isokinetic leaper at maximum effort during each training session. The 
isokinetic leaper was preset to . operate .at a fast speed. An initial 
position with the thighs parallel to the platform was assumed by each 
subject. The thirty repetitions for each set was performed as fast 
and with as much effort as possible. For each repetition the legs 
vere extended until no fu~ther pressure could be applied with the ball 
of the foot. Subjects using the Leaper were instructed not to warm-up 
prior to their training session. The workout schedule is listed in 
Appendix D. 
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Repetitive Jumping Grouo. Subjects in the Repetitive Jumping· 
group (n ~ 15) executed four sets of twenty-five repetitions of vertical 
jumps at tape markers. They were instructed to use a continuous crouch 
and jump without an approach for each set. The tape markers were set at 
differant heights so subjects could strive to increase the number of 
times she touched one or could move on to the next tape marker realizing 
an increase or decrease of vertical jump. The complete workout for the 
jumping group is listed in Appendix E. 
Control Group. Th.e Control group (n • 12) did not participate 
in any of the previously mentioned training programs. The control group 
only participated in the pre- and post-testing of the vertical jump 
along with the three experimental groups. 
Statistical Analysis of the Data 
Tes~retest reliabilities were computed using the Pearson product-
moment correlation coefficient technique. Reproducibility was analyzed 
vith the use of a dependen~ t-test technique. 
The one-way analysis of variance procedure (ANOVA), using the 
mean differences between the pre- and post-test values, was utilized 
to determine if significant differences ·had. occurred among the groups. 
Tukey's w-procedura or the honestly significant difference (hsd) was 
used as a post hoc analysis to determine between group significant 
differences. 
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9hapter IV 
ANALYSIS AND DISCUSSION OF RESULTS 
The purpose of this investigation was to compare the effective-
ness of isotonic training, isokinetic training and jumping practice on 
vertical jumping ability of selected South Dakota State University 
vomen enrolled within the Fi~ness and Lifetime Activities Program. 
In this chapter the procedures employed are discussed in the following 
sections: (1) Physical Characteristics ~f the Subjects; (2) Reliability 
pf the Data; (3) Group Mean, Standard Deviation, Standard Error of the 
Mean; and Range of the Data; (4) Changes in Vertical Jumping MeasUres; 
and (5) Discussion of the Results. 
Physical Characteristics of the Subjects 
Seventy-two female subjects enrolled in the Fitness and Lifetime 
Activities Program at South Dakota State University during the fall 
semester of 19791 were randomly assigned to four groups: isotonic, 
isokinetic1 jumping, and control. Nine subjects were eliminated from 
the investigation due to excessive absences and personal problems. 
Therefore, the data presented reflect the findings on 63 subjects with a 
group distribution as follows: (1) 18 isotonic group mem erz; (2) 
lS .isokinetic group members; (3) 15 jumping .group members; and (4) 12 
control group members. Each of the 63 subjects completed the entire 
program of two pre-tests, six weeks of training in the assigned group, 
and two post-test s which generated usable data to t~st the hypothesis. 
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Ages for the subjects · ranged from 18 to 26 years, with an over-
all group mean of 18.9 years. · The mean age for each group ranged from 
18.6 years for the jumping group to 19.6 years for the isotonic group. 
Height of the subjects ranged from 146.1 em to 181.6 em. The maximum 
difference in height occurred betueen the control group (167.8 em) and 
the jumping group (164.9 em); The overall group mean for height was 
166.0 centimeters. Height of the subjects ranged from 47.2 kg to 
76.2 kg, with an overall group mean of 62.7 kg. A maximum difference 
i~ weight was observed between the isokinetic group (63.1 kg) ru1d the 
control group (61.8 kg). The physicaJ characteristics of the subjects 
appear in Table I. 
Reliability of the Data 
Reliability was determined by the test-retest method administered 
on two different d~ys approximately 24 hours apart. The Pearson 
Product-r1oment correlation technique was applied to establish reli~ 
ability. Test-retest reliability correlation coefficients for the pre-
test were r • .92-.97 for the four groups (Table II). Analysis of the 
isokinetic group test-retest revealed the highest correlation co-
efficient of r = .97 with the control and jumping groups both having 
the lowest coefficient of r • .92. Results of the reliability analysis 
of the post-test revealed a higher overall correlation coefficient of 
r •• 97 (Table III) when compared with the· pre-test coefficient of 
r •• 95. Both the isokinetic and isotonic groups had the highest corre-
lation coefficient on the post-test which was r ~ - .98. The lowest 
correlation was r • .95 in the post-test which occurred in the control 
Group 
Isotonic 
. N ~ 18 
Isokinetic 
N-= 18 
Jumping 
N a 15 
Control 
N -= 12 
Total 
N.= 63 
Table I 
P~ysical Characteristics of the Subjects 
x 
SD 
Range 
x 
SD 
Range 
x 
SD 
Range 
X 
.' SD 
Range 
x 
SD 
Range 
Age (yrs) 
19.6 
2.3 
18.0-26.0 
18.7 
0.8 
18.0-21.0 
18.6 
1.2 
18.0-22.0 
18.8 
1.3 
18.0-22.0 
18.9 
1.5 
18.0-26.0 
Ht (em) 
165.6 
4.9 
15?.5-1?4.6 
167.6 
6.4 
154.9-177.8 
164.9 
?.2 
146o1-175.3 
167.8 
6.0 
160.0-181.6 
166.0 
6.1 
146.1-181.6 
\alt (kg) 
62.? 
?.4 
51 • .3-?6.2 
63~.1 
6.8 
49.4-75.8 
62.9 
7.9 
47.2-75.3 
61.8 
6.0 
55.8-75.3 
62.? 
7.0 
47.2-76.2 
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Pre-Test N 
Isotonic 18 
Isokinetic 18 
Jumping 15 
Control 12 
Total 63 
Table II 
Pre-Training Reliability and Reproducibility 
for the Vertical Jump Test (em) 
Dav 1 Day 2 
X SD X SD xA SEA. 
33.17 5.94 32.97 5.95 .20 .39 
34.59 6.62 35.36 6.94 .7'7 .40 
33.71 6.16 34.12 6.04 .41 ·.65 
33.55 4.91 33.99 4.64 .44 .57 
33.78 5.90 34.12 5.98 .34 .24 
t . 
.52 
1.92 . 
.64 
.78 
1.41 
r 
.96 
.97 
I 
.92 
.92 
.95 
w 
0 
Post-Test N 
Isotonic 18 
Isokinetic 18 
Jumping 15 
Control 12 
Total 6J 
Table III 
Post-Training Reliability and Reproducibility 
for the Vertical Jump Test {em) 
Day 1 Day 2 
X' SD X SD xA SEA 
36.77 6.60 37.17 6.08 . • 40 .36 I 
41..24 8,22 41.43 8.56 .19 I! ·'?- . 
35.13 5.28 35.44 5.81 .31 .39 
34.72 5.35 . 34.31 5.22 .41 .48 
37.27 6.99 37.43 7.09 .16 .20 
t 
1,12 
.45 
.78 
.86 
.81 
r 
.98 
.98 
.97 
.95 
.97 
\» 
....... 
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group. 
Reproducibility uas analyzed with the use of a dependent t-test. 
Non-significant_ t-values uere computed. for all foUr groups for the pre-
and post-tests (Tables II and III). The dif-ference in vertical jumping 
measures between day 1 and day 2 on both the pre- and post-tests for 
all four groups revealed no significant mean differences. 
Group Hcan, Sta!ldard Deviation, · Standard Error 
of the I-· I can , and flange of t he Data 
The pre- and post-training group means, standard deviation, 
standard error of the mean, and range Jf the data . are listed in Tables 
IV and v. The p~e- and post-training group means were established by 
averaging the day 1 and day 2 scores in the respective groups. The 
pre-training group mean ranged from 33.07 em for the isotonic .group 
to 34.97 em for the isokinetic group1 with an overall group mean of 
33.95 em. The pre-test vertical jumping measures ranged from 21.60 to 
47 .-oo centimeters. The post-test vertical jumping measures ranged from 
24.15 to 56.55 centimeters. The isokinetic group revealed the highest 
post-training group mean of 41.34 em as compared to the control group 
with the lo\-Iest post-trainLYl.g group mean of 34.51 em. -
Change s in Vertical Jumping Heasures 
One-Hay Anal ysis of Vnri <.lnce . The one-way analysi s of variance -
procedure (ANOVA) 1 using the mean differences bet'l-reen the pre- and post-
test values, Has utilized to determine if significant differences had 
occurred anong the groups (Table VI). Resu1ts of the AITOVA revealed u 
significant diffe rence among . tho groups (F-= 18.53, p 6 .01). necause 
N 
Isotonic 18 
!so kinetic 18 
Jumping 15 
Control 12 
Total 63 
Table IV 
Pre-Training Group Mean, Standard Deviation, Standard 
Error of the Mean, and Range of the Data {em) 
X SD SE-X Range 
33.07 5.89 1.39 21.60 - 43.20 
34.97 6.73 1.59 24.75 . - 47.00 
33.91 5.97 1.54 24.15 - 43.20 . 
33.77 4.68 1.35 25.40 - 40.65 
33.95 5.86 .74 21.60 - 47.00 
'vJ 
\A) 
N 
Isotonic 18 
Isokinetic 18 
Jumping 15 
Control 12 
Total 63 
Table V 
Post-Training Group Mean, Standard Deviation, Standard 
Error of the Mean, and Range of the Data (em) 
X SD SEx Range 
36.97 6.30 1.49 24.15 - 47.00 
41.34 8.35 1.97 29.85 - 56.55 
35.28 5.50 1.42 26•35 - 45.79 
34.51 5.22 1.51 26.05 .. - 43.85 
37.35 6.99 .88 24.15 - 56.55 
\.A) 
+' 
Table VI 
Mean Changes in Vertical Jump Measure 
During Six Weeks of Training (em) 
N Premean SD Postmean SD 
Isotonic · 18 33.07 5.89 36.97 6.30 
!so kinetic 18 34.97 6.73 4lo34 8.35 
Jumping 15 33.91 5.97 35.28 5.50 
Control 12 33.77 4.68 34.51 5.22 
Total 63 33.95 5.86 37.35 6.99 
*Significant at p ~ .01. 
x6 
3.90 
6.37 
1.37 
.74 
3.40 
F 
18.53* 
\..tJ 
\Jl 
there was a statistically significant difference among the groups ·by 
pre - post interaction it was necessary to do a Multiple Comparison 
Test to determine l-rhere the significance occurred. 
Results of Post Hoc Test for Comparing Individual Group Means. 
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In order to compare the three exp~rimental mean scores, Tukeyts w-
procedure or the honestly significant difference (hsd) was employed 
(Table VII). Significant mean differences were found between the iso-
kinetic group and the three remaining groups; as well as a significant 
mean difference between the isotonic group and both the jumping and 
control group. A significant mean difference was also detected betwe ··n 
the isotonic and isokinetic groups. No significant differences wer~ 
found between the control group and the jumping group. 
Discussion of the Results 
Within the limitations of the present study, it was concluded 
that the training program involving either isotonic or isokinetic 
training significantly increases vertical jumping ability. The iso-
kinetic group's mean scores were significantly higher than the isotonic) 
group's mean scores. ~ 
Throughout the six-week training period of the present study, 
members of the isotonic group complained of leg muscle soreness and 
Joint discomfort, while members of the isokinetic group explained that 
soreness of muscles and joint discomfort usually diminished after a 
twenty to thirty minute rest period. This concurs with the findi gs 
of ·other investigators (Counsilman, 1972; Perrine, 1968; and Spielman, 1 
1978). Several members also complained of lower back pains while ~/ 
, Group n 
Control 12 
Jumping 15 
Isotonic 18 
Isokinetic 18 
Table VII 
Results of Tukey's w-Test (hsd) for 
Comparing All Treatment Means 
x Control Jumping Isotonic 
(em) .74 1.37 3.90 
.74 .63 3.16* 
(1.81) (1.75) 
1.37 2.53* 
(1.66) 
3.90 
6.37 
. *Significant at p ~ .05. 
Isokinetic 
6.37 
5.63* 
(1.?5) 
5.00* 
(1.66) 
2.47* 
(1.55) 
The critical w values are presented in the parentheses. 
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exercising in the isokinetic group.. This should be of importance to 
future studies, \.Jhether it is due to improper use of th~ equipment or 
if it is r elated to the speed or number of repetitions performed. 
The modified vertical jump test utilized l n the study had a 
high overall reliability for both the pre-tests (r ~ .95) and post-
tests (r • . 97). Similar findings were reported by Gray1 Start, and 
Glencross (r a .98) (1962) 1 and by Spi~lman (r = .95) (1978). The 
dependent t-testutilizedto analyze reproducibility revealed non-
significant t-values for all four groups; thus, the analysis reflects 
that the v ~rtical jump tests were reproducible. A one-way analysis 
of the mean differences in the vertical jump test s cores revealed that 
a significan·t mean difference existed bet\.reen the groups pre-test· and 
post-test scores. 
In order to compare the three experimental mean scores, Tukey's 
Y-procedure .(hsd) was employed. Findings from this procedure revealed 
that significant (p~.05) mean differences had occurred bet ween the 
three experimental groups. Figure I shows the pre - post interaction 
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of the vertical jump test utilized in the present investigation. It 
is interesting to note that when comparing the mean changes in vertica~ 
jumping ability expressed as a percentage change, the isokinetic group ~ 
increased 18~2% compared to a 11.7% increase for the isotonic group, ~ 
a 4.1% increase for the jumping group, and a 2.2% increase for the _,) 
./ 
/ 
control group (Figure II). 
It should be noted that the isokinetic exercise group averaged 
approximately half as much time as the isotonic exercise group to ( 
· k t and the isolcinetic group 
perform their respective training wor ou s; 
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revealed a 6.5 percent increase over the isotonic group in vertical ) 
_> 
jumping ability. 
The main purpose of the jumping program was to compare it with 
weight training programs and the possibility of iricreasing vertical 
jumping ability. The present inve~tigator wanted ~o compare the results 
of a highly expensive method of training with one or minimal costs. rr 
it would have been possible to obtain . approximately the same results, 
without the use c~ expensive equipment, the jumping procedure yould . 
have been an inexpensive alternative in the different modes of training. 
However, the findings of the present study indicate no significant 
difference bett-reen the jumping group and the control group's mean scores. 
Both the isotonic and isokinetic weight training procedures \rere proven 
to be superior in increasing vertical jumping ability. 
The review of literature in Chapter II included only two studies 
involving seventy-two females. In these two studies, McKenzie (1976) 
and Van Oteghen (1975) utilized intercollegiate volleyball players as 
their subj ects. Both studies revealed that vertical jumping ability 
can be improved in female athletes through isokinetic exercise. The ) 
I-
present investigator found the same results using relatively untrained ( · ~ ~ 
female subjects. The isokinetic training group vas found to increase ~ 
vertical jumping ability significantly more than that of the isotonic (' 
training group. These findings do not concur with those or ·uaun (1975), 
Tanner (1971) and Spielman (1978) whose findings on male subjects in- ) 
/ lJ 
dicated there was no significant differenceS in the two training ~- ((IV. 
methods. 
It should be emphasized that the increase in vertical .jumping 
ability for the isokinetic group (6.37 em) after a six u~ek training 
program do not coincide with the claims of Mini-Gym, Inc. In tho 
revie\-red literature in Chapter 2, a-ccording to the public relations 
literature of ~lini-Gym, Inc.; gains -of 5 to 14 inches have been -realized 
by most athletes in a few weeks ~hrough _the use of the isokinetic 
Leaper. In the present investigation u~ing relatively untrained 
female subjects the findings fail to support the -claims made by the 
Mini-Gym, Inc. 
The present investigator's hypothesis ,.,rhich stated that there 
yould be no significant mean differences in vertical jump proficiency 
betvreen the control, ju.mping1 isotonic, and isokinetic groups uas 
rejected . Significant (p ~ .05) differences ,.rere found betVTeen the 
isol'-..inetic group and the remaining three gr.:· ups (isotonic, jumping, 
and control). The isotonic group also showed significant (p ~ . 05) 
difference when compared to the jumping or control group. 
1· 
Chapter V 
SUMMARY AND CONCLUSIONS 
The purpose of this investigation was to compare the effective-
ness of isotonic training, isokinetic training and jumping practice on 
vertical jumping ability of selected So~th Dakota State University 
women enrolled within the Fitness and Lifetime Activities Program. 
Summary 
Seventy-t\oro female subjects enrolled in the Fitness and Lifetime 
Activities Program at South Dakota State University during the fall 
semester of 1979, were randomly as$igned to four groups : isotonic, 
isokinetic, jumping, and control. Nine subjects were eliminated from 
the investigation due to excessive absences and personal problems. 
Therefore, the data pr~sented reflects the findings on 63 subjects 
with a group distribution as follows: (a) 18 isotonic group members ; 
(b) 18 isokinetic group members; (c) 15 jumping group members, and (d) 
Each of the 63 subjects completed the entire \ 12 control group members. 
program of two pre-tests, six weeks of training in the assigned gro~p, 
and two post-tests. All subjects were pre- and post-tested for vertical ~ 
jumping ability utilizing a modified vertical jump proficiency test. ~ 
Training sessions for the three experimental groups were three 
days per week for six weeks . Training for the isotonic group consisted 
of circuit training on the Universal weight machine. The exercises 
performed included the leg press, toe raises, double leg extension, and 
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double leg curls. The isokinetic group trained on the Leaper machine. 
The jumping group trained in the wome·n t s lockerroom, whe~e the subjects 
performed repetitive jumps at tape markers hanging from the ceiling. 
Data analysis included a reliability and reproducibility assess-
ment, a one-way analysis of variance to determine if· any significant 
mean changes had occurred between the groups, and Tukey's w-procedure 
for multiple comparisons. The post hoc .test was employed to determine 
which group or groups had experienc·ed the signif i cant mean changes. 
F.indings of the Study 
The findings of this study were as follows: 
1. There was a high overall correlation coefficient (r = .95) 
for the t wo modified vertical jump pre-tests. 
2. There was a high overall correlation coefficient (r = .97) 
for the t wo modified vertical jump post-tests . 
3. The modified vertical . jump pre-tests were found to be re-
producible, with a non-significant t-value of 1.41. 
4. The modified vertical jump post-tests were found to be re-
producible , with a non-significant t-value of .81. 
5. Performance by members of the isotonic group improved signif-
icantly in vertical jumping ability (11.7%) (p ~.05). 
6. Performance by member s of the isokinetic group improved 
significantly in vertical jumping ability (18.2%) {p ~.05). 
( 
b Of the J·umping group did not improve 7. Performance by mem ers 
significantl y in verti cal j umping ability (4.1%) (p :!::. .05) • // 
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a. 
-~ 
Performance by members of the control group did not improve~ 
significantly in vertical jumping ability (2 .• 2%) (p ~ .05). ?-
9. There was a significant difference found between the iso-
1dnetic group (6.37 em) and the isotonic (3.90 em), jumping (1.37 em), 
·-and control (.74 em) groups in vertical jumping ability (p ~ .05):_-) 
10. There was a signific~nt . difference found between the isotoP~c 
group (3.90 em) and both the jumping (~~37 em) and control (.74 em) _J 
groups in vertical jumping ability {p ~ .05). ~-..) 
11. There was no significant difference between the jumping } / 
.,.. 
group (1.37 em) and the control group ( . 74 em) (p ~ .05). __ ,) 
·Conclusions 
Basec on ·the findings of this investigation, it, was concluded 
that there is adequate statistical evidence to support a rejection of 
the original hypothesis. Thus, the conclusion was drawn that the effects 
of the four different treatments on vertical jumping ability were sig-
nificantly different. 
The results of the multiple compari.son test indicated that the 
isokinetic and isotonic training groups were -the only treatments to show 
a significant improvement in vertical jumping ability as a result of the 
six-week period. It was also found that the isokinetic training group ~ 
increased significantly more on vertical jumping ability tha~ did th~ 
isotonic trair~ng group. 
Implicn7.ion 
The isokinetic, isotonic n.ncl jumping based programs utilized in 
this investigaticn did shoY significant differences. 
The isokinetic 
program appears to be more effective in improving vertical jumping 
ability than either the isotonic or jumping programs. The findings 
of this study do not serve as a clear indication that isokinetic pro-
grams are absolutely superior than_ isotonic programs. Due to the 
limitations of the study there was no measurement of increased leg 
strength or neuromotor learning ~hat may have occurred. 
Coaches may consider the use of ~sokinetic exercise as an 
alternative to isotonic exercise to improve vertical jumping ability. 
The findings of this investigation indicate the isokinetic program 
produced improved vertical jumping ability, produced ·little or no lef:-
muscle and joint discomfort or soreness, and averaged approximately 
half as much training time as the isotonic exercise group. A concern 
( 
before impliment ing an i sokinetic program is the possibility of 
experisncing soreness of the lower back muscles. ~ 
In two studies of the reviewed literature which studied female -
46 
athletes, isokinetic exercise was found to significantly increase 
vertical jumping ability. The findings of the present study also 
indicate±that females can improve vertical jumping ability when training 
isokinetically. Isokinetic exercise is a beneficial method of training 
not only for men, but for vomen also. 
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APPENDIX A 
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Sub. Gp. Weight Height Pre Pre Pre Post Post Post 
No. No. Age Kg. em. _L II m _L _ll ...hY!:. 
16 1 20 51.3 157.5 34.3 31.8 33.05 33.0 34.3 33.65 
17 1 ' 26 68.0 162.6 21.6 21.6 21.60 22.9 25.4 24.15 
18 1 18 52.2 161.3 27.9 27.9 27.90 31.8 31.8 31.80 
19 2 19 6?.6 170.2 25.4 29.2 27.30 35.6 31.8 33.70 
20 2 18 68.0 177.8 35.6 38.1 36.85 41.9 . 43.2 42.55 
21 2 18 61.2 162.6 44.5 47.0 45.75 49.5 52.1 50.80 
22 2 18 75.8 167.6 24.1 25.4 24.75 29.2 30.5 29.85 
23 2 18 62.6 165.1 45.7 48.3 47.00 55.9 57.2 56.55 
24 2 19 57.2 167.6 33.0 31.8 32.40 38.1 . 36.8 37.45 
25 . 2 •. 21 6?.1 158.8 25.4 24.1 24.75 34.3 31.8 33.05 
. 26 2 19 60.3 154.9 30.5 30.5 30.50 33.0 .34 • .3 .3.3.65 
27 2 19 75.8 175.3 34 • .3 .35.6 .34.95 ' .36.8 .38.7 37.75 
28 2 18 66.7 1?2.7 30.5 27.9 29.-20 . .31.8 .31.8 . .31.80 
29 2 13 62.6 171.5 41.9 40.6 41.25 52.1 52.1 52.10 
.30 2 20 54.4 16.3.8 .30.5 .31.8 .31.15 .36.8 35.6 .36.20 
31 2 18 61.2 170.2 39.4 40.6 40.00 47.0 48.3 . 47.65 
\Jt 
~ 
Sub. Gp . Weight . Height · Pre Pre Pre Post Post Post 
l!£!_ li2.!. Age Kg. em. ...L ..ll ~ _L _11 ~ 
32 2 19 61.2 175.3 31.8 33.0 32.40 38.7 40.0 39.35 
33 2 19 66.2 167.6 35.6 .35 .6 35.60 44.5 43.2 43.85 
34 2 18 54.9 162.6 31.8 34.3 33.05 35.6 38.1 36.85 
35 . 2 18 49.4 160.0 39.4 39.4 39.40 45.7 45.7 45.70 
36 2 19 63.5 174.0 43.2 43.2 43.20 55.9 54.6 55.25 
37 3 18 47.2 146.1 31.8 33.0 32.40 34.9 34.9 34.90 
38 3 19 75.3 172.7 40.6 40.6 40.60 .33.0 35.6 34.30 
39 .3 18 65 • .3 161.3 31.8 33.0 32.40 33.0 31.8 32.40 
40 3 18 64.0 173.4 41.9 44.5 4.3 . 20 45 .7 . 45 .7 45.70 
41 3 18 72.1 166.4 29 . 2 .30.5 29 .85 31.8 33.0 32.40 
· ~ 3 18 . 71.7 166. 4 39 . 4 36.8 38 .10 40 .6 40.6 40.60 ' 
43 3 20 68.0 161.3 29.2 29.2 29.20 ' .33.0 .31.8 ~2.40 
44 3 18 61.7 166.4 4.3.2 39.4 41.30 .38.1 40.6 .39.35 
45 .3 18 59.4 162.6 .30.5 27.9 29.20 .3.3.0 .30.5 31.75 
46 .3 18 65.8 175 • .3 38.1 41.9 40~00 4.3.2 44.5 43.85 
47 .3 18 57.2 165.1 21.6 26.7 24.15 26.7 27.9 27.30 
V1 
~ 
Sub. Gp. Weight Height Pre Pre Pre Post Post Post 
No. No. Age Kg. em. _L ....ll Ave _1_ _ll ~ 
48 3 18 69.4 170.2 26.7 24.1 25.40 27.3 25.4 26.35 
49 3 18 57.6 164.5 36.8 38.1 37.45 38.1 39.4 ' 38.75 
50 3 22 52.6 163.8 30.5 30.5 30.50 33.0 34.3 33.65 
51 3 20 55.8 157.5 34.3 35.6 34.95 35.6 35.6 35.60 
52 4 20 59.9 165.1 34.3 35.6 34.95 36.8 35.6 36.20 
53 4 20 75.3 172.7 41.9 39.4 40.65 44.5 43.2 43.85 
54 4 18 61.7 165.1 25.4 25.4 25.40 26.7 27.9 27.30 
55 4 18 59.9 165.7 36.8 36.8 36.80 35.6 I 34.3 34.95 
56 4 18 58.3 165.1 . 34.3 34.3 
J 
34.30 38.1 35.6 36.85 
57 4 18 67.1 168.3 33.0 35.6 34.30 34.3 34.3 34.30 
58 4 18 55.8 167.6 35.6 35.6 35.60 36.8 38.1 37.45 
59 4 19 56.3 160.0 36.8 35.6 36.20 38.1 39.4 38.75 
. 60 4 18 56.3 160.0 38.1 39.4 38.75 36.8 38.1 37.45 
61 4 18 69.4 172.7 31.8 34.3 33.05 34.3 31.8 33.05" 
62 4 18 59.0 170.2 26.7 30.5 28.60 25.4 26.7 26.05 
63 4 22 62.6 181.6 27.9 25.4 2.6.65 29.2 26.7 27.95 
\11 
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APPENDIX B 
Dear Student, 
You have the opportunity to be a part of a research project 
conducted by one of the graduate-assistants in the HPER department. 
We will be investigating the effects of isotonic and isokinetic 
\oteight training, and repetitive verti_cal jumping on leg power as 
measured by the modified vertical jump test. 
It is very important in thff next weeks that you do not miss 
any training sessions. If this is unavoidable, please arrange for 
a makeup time immediately after that date·. 
I appreciate the effort this will require of you and hope 
you will benefit from participating in this study. If there are 
any questions concerning your participation in this study, please 
feel free to ask. 
Sincerely, 
Teri Helling 
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Experimental Subject Informed Consent Form 
Listed below is a description of the experiment in which you have 
expressed an interest in participating: 
58 
1. The purpose of this investigation is to compare the effect-
iveness of jumping practice , and isotonic and isokinet'ic 
weight training procedures on the ability to perform the 
vertical jump. 
2. You will be given t\-ro pre-tra.ining tests and t\-m post-
training tests to check your vertical jumping ability. 
3. . You will be training on three different days approximately 
30 minutes per day for six weeks. 
4. You l-rill be randomly assigned to one of four groups: A. 
Isotonic, B. Isokinetic1 c. Jumping, D. Control. 
5. You will receive the test results of yourself and your 
group. 
6. You are free to withdraw from the test at anytime. 
7. Do you have any questions about these procedures? 
Date Your Signature -------------------------
Your Address -------------------------
Your Telephone Number -------------------------
Signature of witness -------------------------
Address .of witness -------------------------
APPENDIX C 
Description of Isotonic Workout 
Warm-un Exercises 
20 jumping jacks 
20 seconds running in place 
· 20 windmills 
20 bent-knee sit-ups 
10 push ups 
Training Exercis.es 
1 . Leg Press 
60 
Instructions: set resistance at the leg press station, sit upright 
in the chair, lOl·Ier back against t he back rest, grasp handles on 
side of chair (to prevent sliding) . 
Action: extend legs fully (from hips). through knee joint, return 
to the starting position with resistance under control and repeat. 
2. Toe Raises 
Instructions: set resistance at leg press station, sit upright in 
the chair, lower back against the back r est, grasp handles on side 
of chair ( to prevent sliding), place only the balls of the feet on 
the foot pedals . 
Action: with legs extended plantar flex the feet extending the 
fee t as far as possible. Let the balls of the feet come back as 
far a s possible, repeat. 
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3. Double Leg Extension 
Instructions: set resistance at the knee e.xtension station, sit 
upright on table, place top of feet under bottom of rollers, reach 
back and hold onto table t!i th both hands. 
Action: at .completion of extension, lower resistance under control 
to starting position and repeat. 
4• Double Leg Curl 
Instructions.: set resistance at the leg curl station, lying on 
stom~ch, place heels under rollers with lQlees in llne with hinge. 
Keep hips flat, chest dotm, and hold onto the legs of the table 
with hands. Important: If hips rise, the subject is using too 
much resistance. 
Action: pull heels toward hips as far . as possible, control the 
return of the resistance to starting position and repeat (Haun, 
1975; Spielman, 1978). 
l 
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APPENDIX D 
Description of Isokinetic Workout 
There will be no warm-up prior to the isokinetic training session. 
The training sessions will be the same througho~t the entire invest-
igation. 
Leaper Training Schedule 
Every Training Day - Set red dial counter clockwise for fast speed. 
4 sets of 30 repetitions in 30 seconds. 
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APPENDIX E 
Warm-up Exercises 
20 jumping jacks 
Description of Jumping \vorkout 
20 seconds running in place 
20 windmills 
20 bent-knee sit-ups 
10 push ups 
Training Exercises 
Every Training Day - Tape Marker touches 
4 sets of 25 repetitions 
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